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with Metals during their Calcination/' had now (he says) enabled him to assert
"That not merely air, but rather that portion of air which is the purest, enters into the composition of all the acids without exception; that it is that substance which produces their acidity, so that one may at pleasure remove or bestow the quality of acidity, according as one takes away or gives back the portion of air which is essential to their composition."
Lavoisier proposed to deal with the decomposition and the formation of different acids in a series of memoirs, beginning with nitric acid. The gases or airs produced by the reactions between metals and acids had been regarded as derived from the metals; Lavoisier said that these different kinds of air were produced by the decomposition of the acids themselves. He proposed to discover the composition of nitric acid by causing it to react with mercury, and studying the phenomena that presented themselves from the beginning of the reaction until the mercury, passing; through the stages of a mercurial salt and red precipitate, should be reproduced as the metal. He caused weighed quantities of mercury and nitric acid (specific' gravity 1*316) to react; collected and measured the air produced until the mercury was converted into a white salt, also the air given off during the change of this salt to un beau pre-cipite rouge, and also the air formed while this red precipitate became metallic mercury. The weight of mercury obtained at the end of the experiment was the same, less a few grains, as the weight of mercury taken at the beginning; and certain volumes of the "nitrous air" described by Priestley, and the "pure air" obtained both by Priestley and Lavoisier himself from red precipitate, were produced.1 Lavoisier then mixed measured volumes of nitrous air and pure air2 over water; he noticed the instant production 'of red vapours, which at once dissolved in the water; and he proved the presence of nitric acid by adding alkali to the water, evaporating, and obtaining
1 It is interesting to observe that Priestley attempted to repeat this experiment, and declared that there was a considerable loss of mercury in the process. (See preface to vol. iii. of Observations and Experiments on Different Kinds of Airs.)
2 The volumes of these gases were not in the same proportion as the volumes he obtained by decomposing nitric acid.    He gives reasons for this, but ret'ers to future memoirs for details concerning the reactions between nitrous air and pure air.